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DETAILED ACTION 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on April 4 th 2006 was filed 
is in compliance with the provisions of 37 CFR 1.97. Accordingly, the examiner has 
considered the information disclosure statement. The initialed and dated information 
disclosure statement (IDS) submitted on April 4 th 2006 is attached to this office action. 

Claim objections 

3. Claims 1-12 are objected to because of the following informalities: 

A) In independent claims 1,11, and 12, while it is clear that there are two 
frequencies being employed by applicant, in applicants k-space acquisition, it is unclear 
as to whether these frequencies are part of a single pulse sequence, where the 
frequency changes during a single acquisition as in the case of the variable density 
spiral acquisitions of the cited prior arts of record below, or whether a first portion / 
segment / sequence is performed at a first frequency followed by a second portion / 
segment / sequence being performed between which time the first frequency is 
changed, as in the Haase et al., prior art applied below. Due to the confusion, over the 
scope of applicant's invention in this respect, multiple rejections based on the different 
potential interpretations are provided below. . Appropriate correction (i.e. an amendment 
clarifying if the frequency change of the invention occurs within a single acquisition 
sequence, or between separate or repeated acquisition in a multiply portioned / multiply 
segmented, or multiple acquisition sequence;) is required. 

B) The dependent claims 2-10 are objected to because they depend from claim 1 . 

Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 
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5. Claim 12 is rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

A process is statutory if it requires physical acts to be performed outside the computer 

independent of and following the steps to be performed by a programmed computer, where those acts 

involve the manipulation of tangible physical objects and result in the object having a different physical 

attribute or structure (see MPEP 2106). A claim is limited to a practical application when the method, as 

claimed,, produces a concrete, tangible and useful result; i.e., the method recites a step or act of producing 

something that is concrete, tangible and useful. Referring to the "Interim Guidelines for Examination of 

. Patent Applications for Patent Subject Matter Eligibility" in determining whether the claim is for a 

"practical application," the focus is not on whether the steps taken to achieve a particular result are useful, 

tangible and concrete, but rather that the final result achieved by the claimed invention is "useful, 

tangible and concrete." ( <http://www.uspto.gov/web/offices/com/sol/og/2005/week47/patgupa.htm> ) 

The claimed computer program of claim 12 perform processes and contains instructions 
for acquiring magnetic resonance data in k-space, combining the acquired k-space data and 
computer instructions to generate an image by transforming the k-space data to image space, 
when the program is executed. However No actual information, or image is, in reality, according 
to the claim language provided, actually presented to a user outside of the computer, nor does a 
physical transformation occur outside of a computer as a result. The claims therefore do not 
produce a concrete, tangible and useful result. Therefore the subject matter claimed is 
considered non-statutory. 

6. Claim 12 is also rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter because Claim 12 presents a computer 
program that is considered to be embodied on a recording medium. This recording 
medium is considered to be a data structure that does not define any functional 
interrelationships with the other claimed aspects of the invention, which permit the data 
structure's functionality to be realized. It has been held that such a data structure is 
considered to be non-statutory under 35 U.S.C. 101 (See e.g., Warmerdam 33 F.3d at 
1361.31 USPQZdat 1760). 

7. Further, apart from the utility requirement of 35 U.S.C. 101, usefulness under the 
patent eligibility standard requires significant functionality to be present to satisfy the 
useful result aspect of the practical application requirement (See Arrhythmia, 958 F.2d 
at 1057, 22 USPQ2d at 1036). Merely claiming nonfunctional descriptive material stored 
in a computer-readable medium does not make the invention eligible for patenting. 
For example, a claim directed to a word processing file stored on a disk may satisfy the 
utility requirement of 35 U.S.C. 101 since the information stored may have some "real 
world" value. However, the mere fact that the claim may satisfy the utility requirement of 
35 U.S.C. 101 does not mean that a useful result is achieved under the practical 
application requirement. The claimed invention as a whole must produce a "useful, 
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concrete and tangible" result to have a practical application. In the instant case, the 
limitations of claim 12 only provide computer readable code configured to execute 
processes. These processes, however, are not actually being executed, and therefore 
the claimed limitations do not provide any "useful, concrete, and tangible" result. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 1-5, and 9-12 are rejected under 35 U.S.C. 102( e ) as being anticipated 
by Moriguchi et al., US patent 7,042,215 B2 issued May 9 th 2006 filed April 24 th 2004, 
with an effective US priority date from provisional application 60/465,551 of April 25 th 
2003. 

10. With respect to system Claim 1, corresponding method claim 11, and the 
corresponding computer program implementation claim 12, Moriguchi et al., 

teaches and shows "A magnetic resonance imaging system" [See figure 9, col. 13 line 
64 through col. 14 line 53]. "comprising an acquisition module" (i.e. a variable Density 
spiral) "for acquiring first magnetic resonance signals for a central portion of k-space 
using a first resonance frequency" (i.e. f1) "and for acquiring second magnetic 
resonance signals for a peripheral portion of k-space using a second resonance 
frequency" (i.e. f1+ff a t) a data module for combining first k-space data corresponding to 
the first magnetic resonance signals and second k-space data corresponding to the 
second magnetic resonance signals to form a full k-space and an image module for 
generating an image by transformation of k-space to image space." [See figures 5a, 5b, 
8a, 8b; col. 9 line 15 through col. 10 line 24; col. 10 line 55 through col. 11 line 3; col. 11 
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lines 32-35; col. 12 lines 32-41; col. 13 line 1 through col. 14 line 53.]. The examiner 
notes that Moriguchi et al. specifically teaches the computer implementation, in col. 13 
line 66 through col. 14 line 46.] 

1 1 . With respect to Claim 2, Moriguchi et al., teaches, "substituting the first k-space 
data for part of the second k-space data to form a full k-space". [See col. 9 lines 49 
through col. 10 line 24 in combination with the mathematics and explanation of col. 5 
line 39 through col. 14 line 53, where interleaving and combining the low frequency data 
at the center of k-space, which is over-sampled; along with the high frequency edge of 
k-space data which is sampled less, is used to create the low resolution images the 
blurred combination images, and the demodulated blur corrected resulting images, of fat 
and water individually.] The same reasons for rejection, which apply to claim 1 also 
apply to claim 2 and need not be reiterated. 

12. With respect to Claim 3, Moriguchi et al., teaches that "adding the" spiral 
interleaved "first k-space data to the" spiral interleaved "second k-space data to form a 
full k-space." ". [See col. 9 lines 49 through col. 10 line 24 in combination with the 
mathematics and explanation of col. 5 line 39 through col. 14 line 53, where interleaving 
and combining the low frequency data at the center of k-space, which is over-sampled; 
along with the high frequency edge of k-space data which is sampled less, is used to 
create the low resolution images the blurred combination images, and the demodulated 
blur corrected resulting images, of fat and water individually.] The same reasons for 
rejection, which apply to claim 1 also apply to claim 3 and need not be reiterated. 

1 3. With respect to Claim 4, Moriguchi et al., teaches and shows "acquiring first 
magnetic resonance signals from protons of water". [See figures 2, 4, col. 2 line 48-58; 
col. 4 lines 25-39; col. 4 line 64 through col. 14 line 53.] The same reasons for rejection, 
which apply to claim 1 also apply to claim 4 and need not be reiterated. 

14. With respect to Claim 5, Moriguchi et al., teaches and shows "acquiring first 
magnetic resonance signals from protons in another substance than H 2 0" (i.e. fat or 
lipid is another substance other than water (i.e. "H 2 0"). ". [See figures 2, 4, col. 2 line 48- 
58; col. 4 lines 25-39; col. 4 line 64 through col. 14 line 53.] The same reasons for 
rejection, which apply to claims 1, 4 also apply to claim 5 and need not be reiterated. 



Application/Control Number: 10/595,273 Page 6 

Art Unit: 2859 

1 5. With respect to Claim 9, Moriguchi et al., teaches and shows "acquiring second 
magnetic resonance signals from protons of water". [See figures 2, 4, col. 2 line 48-58; 
col. 4 lines 25-39; col. 4 line 64 through col. 14 line 53.] The same reasons for rejection, 
which apply to claims 1, 4 also apply to claim 9 and need not be reiterated. 

16. With respect to Claim 10, Moriguchi et al., teaches and shows "acquiring 
second magnetic resonance signals from protons in another substance than H 2 0" (i.e. 
fat or lipid is another substance other than water (i.e. "H 2 0"). ". [See figures 2, 4, col. 2 
line 48-58; col. 4 lines 25-39; col. 4 line 64 through col. 14 line 53.] The same reasons 
for rejection, which apply to claims 1, 4, 5, 9 also apply to claim 10 and need not be 
reiterated. 

17. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Dale et al., 
US patent 7,078,899 B2 issued July 18 th 2006 filed May 17 th 2004, with an effective US 
priority date from provisional application 60/471,290 of May15 th 2003. 

18. With respect to system Claim 1, corresponding method claim 11, and the 
corresponding computer program implementation claim 12, Dale et al., teaches and 
shows "A magnetic resonance imaging system" [See abstract], "comprising an 
acquisition module" (i.e. a variable Density spiral) "for acquiring first magnetic 
resonance signals for a central portion of k-space using a first resonance frequency" 
(i.e. see k-space frequency spiral acquisition figures 14, 15a, 15b, 15c from -150->150) 
"and for acquiring second magnetic resonance signals for a peripheral portion of k- 
space using a second resonance frequency" (i.e. see the k-space frequency spiral 
acquisition figures 14, 15a, 15b, 15c from -425^-375 and from 375-^425) a data 
module for combining first k-space data corresponding to the first magnetic resonance 
signals and second k-space data corresponding to the second magnetic resonance 
signals to form a full k-space and an image module for generating an image by 
transformation of k-space to image space." [See figures 14, 15a, 15b, 15c, where the 
single shot variable density spiral combines at least two different frequencies into a 
single scan for imaging different portions of k-space at different frequencies. Col. 1 1 line 
28 through col. 14 line 20, where the use of the variable density spiral acquisitions are 
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explained in detail]. The examiner notes that the computer implementation is specifically 
taught by Dale et al., throughout the entire reference, since the Dale et al., 
methodology relies on a computer implemented algorithm.] 



19. Claims 1-5, and 9-12 are rejected under 35 U.S.C. 102( b ) as being anticipated 
by Haase et al., US patent 6,400151 B1 issued June 4 th 2002 filed January 13 th 2000, 

20. With respect to system Claim 1, corresponding method claim 11, and the 
corresponding computer program implementation claim 12, Haase etal., teaches 
and shows "A magnetic resonance imaging system" [See figure 1, the abstract, col. 1 
lines 5-11; and col. 17 lines 6-62]. "comprising an acquisition module for acquiring first 
magnetic resonance signals for a central portion of k-space using a first resonance 
frequency" (i.e. See figure 1a, with respect to the k-space acquisition module of 
sequence "i" in the three bottom figures and the upper left figure; See figure 1a, with 
respect to the k-space acquisition module of sequence "k" in the top center figure; 
sequence "i" of figure 1b and especially sequence "i" of figures 1c, 1d.) "and for 
acquiring second magnetic resonance signals for a peripheral portion of k-space using a 
second resonance frequency" (i.e. See figure 1a, with respect to the k-space acquisition 
module of sequence "j" in the three bottom figures; See figure 1a, with respect to the k- 
space acquisition module of sequence "i" in the top center figure; sequence "j" of figure 
1b and especially sequence "j" of figures 1c, 1d.) "a data module for combining first k- 
space data corresponding to the first magnetic resonance signals and second k-space 
data corresponding to the second magnetic resonance signals to form a full k-space" 
[See figures 1a, 1b, 1c, 1d; 2b, 3b, 4b; col. 9 line 13 through col. 14 line 51]; "and an 
image module for generating an image by transformation of k-space to image space." 
[See col. 1 lines 38-50; col. 12 line 58 through col. 3 line 18; figures 8a, 8b, 9, and 10.] 
The examiner notes that the computer implementation is specifically taught by Haase et 
al., in col. 17 line 7-62; figure 10 and computer component 40.] 

21 . With respect to Claim 2, Haase et al., teaches and shows "substituting the first 
k-space data for part of the second k-space data to form a full k-space". [See col. 9 line 
13 through col. 14 line 51 in combination with the figures of 1a the lower right hand 
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figure, the right hand figure of figure 1c, figure 1d; figures 2b, 3b; where the interleaving 
and combining of different sequences is shown. Additionally See col. 12 lines 19-36 
one pulse sequence with a small bandwidth at a first low frequency, is used to acquire 
data at the center of k-space (i.e. the FLASH pulse sequence of figures 3a, 3b), and the 
other EPI sequence, with a higher bandwidth and a higher frequency acquires the signal 
data from the edge of k-space (i.e. see the EPI sequence of figures 3a, 3b) which are 
then combined to create the resulting images, shown in figure 9. See col. 11 line 53 
through col. 13 line 38.] The same reasons for rejection, which apply to claim 1 also 
apply to claim 2 and need not be reiterated. 

22. With respect to Claim 3, Haase et al., teaches that "adding" (i.e. combining) "the 
first k-space data to the second k-space data to form a full k-space." [See example 2 
col. 1 1 line 53 through col. 13 line 38; figures 3a, 3b, 9, and 1b.] The same reasons for 
rejection, which apply to claim 1 also apply to claim 3 and need not be reiterated. 

23. With respect to Claim 4, Haase et al., teaches and shows "acquiring first 
magnetic resonance signals from protons of water". [See col. 16 line 56 through col. 17 
line 5, where the technique can be used to suppress either the fat or water components 
of a tissue; See also claim 17 in col. 20 lines 1-7; and the examples 1 , 2, 3, and 4; col. 9 
line 13 through col. 16 line 47 where numerous combinations and implementations are 
taught along with figures 1a through 12.] The same reasons for rejection, which apply to 
claim 1 also apply to claim 4 and need not be reiterated. 

24. With respect to Claim 5, Haase et al., teaches and shows "acquiring first 
magnetic resonance signals from protons in another substance than H 2 0" (i.e. fat or 
lipid is another substance other than water (i.e. "H 2 0"))". [See col. 16 line 56 through 
col. 1 7 line 5, where the technique can be used to suppress either the fat or water 
components of a tissue; See also claim 17 in col. 20 lines 1-7; and the examples 1, 2, 3, 
and 4; col. 9 line 13 through col. 16 line 47 where numerous combinations and 
implementations are taught along with figures 1a through 12.] The same reasons for 
rejection, which apply to claims 1, 4 also apply to claim 5 and need not be reiterated. 

25. With respect to Claim 9, Haase et al., teaches and shows "acquiring second 
magnetic resonance signals from protons of water". [See col. 16 line 56 through col. 17 
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line 5, where the technique can be used to suppress either the fat or water components 
of a tissue; See also claim 17 in col. 20 lines 1-7; and the examples 1,2,3, and 4; col. 9 
line 13 through col. 16 line 47 where numerous combinations and implementations are 
taught along with figures 1a through 12.] The same reasons for rejection, which apply to 
claims 1, 4 also apply to claim 9 and need not be reiterated. 

26. With respect to Claim 10, Haase et al., teaches and shows "acquiring second 
magnetic resonance signals from protons in another substance than H2O" (i.e. fat or 
lipid is another substance other than water (i.e. "H 2 0"). ". [See col. 16 line 56 through 
col. 17 line 5, where the technique can be used to suppress either the fat or water 
components of a tissue; See also claim 17 in col. 20 lines 1-7; and the examples 1, 2, 3, 
and 4; col. 9 line 13 through col. 16 line 47 where numerous combinations and 
implementations are taught along with figures 1a through 12.] The same reasons for 
rejection, which apply to claims 1, 4, 5, 9 also apply to claim 10 and need not be 
reiterated. [See examples 1, 2, 3, and 4; col. 9 line 13 through col. 16 line 47 where 
numerous combinations and implementations are taught. See figures 1a through 12.] 

Claim Rejections - 35 USC § 103 

27. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

28. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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29. Claims 6, 8 are rejected under 35 U.S.C. 103(a) as being obvious over Haase et 
al., US patent 6,400151 B1 issued June 4 th 2002 filed January 13 th 2000, in view of Van 
Den Brink et al., US publication 2003/0122545 A1 published July 3 rd 2003, filed Feb. 
19 th 2003, which is a divisional application that has an effective US priority date of May 
17 th 2000. 

30. The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not' claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

31 . With respect to Claims 6, and 8 Haase et al., lacks directly teaching "acquiring 
signals from non-proton nuclei" (i.e. claim 6) or "from electron spins" (i.e. claim 8), in 
the segmented combinational k-space acquisition sequences such as 3a, 3b, 1a, 1b, 1c, 
1d; etc. ... because Haase et al., is most concerned with performing MRI on and 
acquiring MRI signals from conventional hydrogen protons within the tissues of a 
subject . However Van Den Brink et al., US Patent application publication 

2003/01 22545A1 which also teaches a MRI segmentation model for scanning k-space, 
where like some of the examples of Haase etal., in figures 1a, 1b, 2a, 2b, 3a, 3b; k- 
space in Van Den Brink et al., is segmented, with the number of segments and the 
number of lines within each segment for a pre-determined region is adjustable. [See 
Van Den Brink et al., abstract.] Additionally, Van Den Brink et al., teaches on page 6 
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in paragraph 42 that MRI imaging can be performed using electron spins as well as the 
hydrogen nuclei protons.] Therefore it would have been obvious to one of ordinary skill 
in the art at the time that the invention was made to modify the MRI proton methodology 
teachings of Haase et al., with the electron spin teachings of Van Den Brink et al., 
because it is well known in the MRI art to image any of a variety of substances which 
have a single valent proton or single valent electron, because it is these molecules or 
substances such as fluorine, phosphorus, carbon 13, helium-3, xenon-129 etc. ... 
which are capable of exhibiting the phenomenon or magnetic resonance. 

32. The most common MRI signal, as is well known in the prior art of record, comes 
from hydrogen and hydrogen containing molecular substances such as fat, water, or 
organic tissues, however one of ordinary skill in the art at the time that the invention was 
made, would have already been aware of the fact that electron spins and other non- 
hydrogen substances are also capable of exhibiting magnetic resonance. Additionally, it 
would have been readily obvious to one of ordinary skill in the art at the time that the 
invention was made that when a specific situation or set of circumstances makes a 
resonance scan of a non-hydrogen substance desirable, that simply changing the main 
resonance frequency to the known resonance frequency of the desired non-hydrogen 
component or substance, enables the acquisition of resonance signals from the non- 
hydrogen resonant components or substances. Therefore, when it is desirable to image 
"non-proton nuclei" as in (i.e. claim 6) or "electron spins" as in (i.e. claim 8), it would 
have been readily obvious to one of ordinary skill in the art to adapt the known Haase et 
al., method which like Van Den Brink et al., segments and combines k-space, to the 
resonance frequency of the desired "non-proton nuclei" (i.e. claim 6) or to the 
resonance frequency of the "electron spins" (i.e. claim 8) in order to use the Haase et 
al., MRI method to perform MRI with non-proton nuclei, or electron spins. The same 
reasons for rejection, which apply to claim 1 also apply to claims 6, 8 and need not be 
reiterated. 

33. Claims 6, 8 are rejected under 35 U.S.C. 103(a) as being obvious over Haase et 
al., US patent 6,400151 B1 issued June 4 th 2002 filed January 13 th 2000, in view of Van 
Den Brink et al., US patent 6,593,740 B1 issued July 15 th 2003, filed May 17 th 2000. 



Application/Control Number: 10/595,273 Page 12 

Art Unit: 2859 

34. The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1 ) a showing under 37 CFR 1 .1 32 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

35. With respect to Claims 6, and 8 Haase et al., lacks directly teaching "acquiring 
signals from non-proton nuclei" (i.e. claim 6) or "from electron spins" (i.e. claim 8), in 
the segmented combinational k-space acquisition sequences such as 3a, 3b, 1a, 1b, 1c, 
1d; etc. ... because Haase et al., is most concerned with performing MRI on and 
acquiring MRI signals from conventional hydrogen protons within the tissues of a 
subject . However Van Den Brink et al., US Patent application publication 

2003/01 22545A1 which also teaches a MRI segmentation model for scanning k-space, 
where like some of the examples of Haase et al., in figures 1a, 1b, 2a, 2b, 3a, 3b; k- 
space in Van Den Brink et al., is segmented, with the number of segments and the 
number of lines within each segment for a pre-determined region is adjustable. [See 
Van Den Brink et al., abstract.] Additionally, Van Den Brink etal., teaches on col. 1 1 
line 65 through col. 12 line 7 that MRI imaging can be performed using electron spins as 
well as the hydrogen nuclei protons.] Therefore it would have been obvious to one of 
ordinary skill in the art at the time that the invention was made to modify the MRI proton 
methodology teachings of Haase et al., with the electron spin teachings of Van Den 
Brink et al., because it is well known in the MRI art to image any of a variety of 
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substances which have a single valent proton or single valent electron, because it is 
these molecules or substances such as fluorine, phosphorus, carbon 13, helium-3, 
xenon-129 etc. ... which are capable of exhibiting the phenomenon or magnetic 
resonance. 

36. The most common MRI signal, as is well known in the prior art of record, comes 
from hydrogen and hydrogen containing molecular substances such as fat, water, or 
organic tissues, however one of ordinary skill in the art at the time that the invention was 
made, would have already been aware of the fact that electron spins and other non- 
hydrogen substances are also capable of exhibiting magnetic resonance. Additionally, it 
would have been readily obvious to one of ordinary skill in the art at the time that the 
invention was made that when a specific situation or set of circumstances makes a 
resonance scan of a non-hydrogen substance desirable, that simply changing the main 
resonance frequency to the known resonance frequency of the desired non-hydrogen 
component or substance, enables the acquisition of resonance signals from the non- 
hydrogen resonant components or substances. Therefore, when it is desirable to image 
"non-proton nuclei" as in (i.e. claim 6) or "electron spins" as in (i.e. claim 8), it would . 
have been readily obvious to one of ordinary skill in the art to adapt the known Haase et 
al., method which like Van Den Brink et al., segments and combines k-space, to the 
resonance frequency of the desired "non-proton nuclei" (i.e. claim 6) or to the 
resonance frequency of the "electron spins" (i.e. claim 8) in order to use the Haase et 
al., MRI method to perform MRI with non-proton nuclei, or electron spins. The same 
reasons for rejection, which apply to claim 1 also apply to claims 6, 8 and need not be 
reiterated. 

37. Claims 6, 7 are rejected under 35 U.S.C. 103(a) as being obvious over Haase et 
al., US patent 6,400151 B1 issued June 4 th 2002 filed January 13 th 2000, in view of 
Salerno et al., US patent application publication 2004/0260173 A1 published 
December 23, 2004, with an effective US priority date of April 13 th 2001. 

38. With respect to Claims 6, and 7 Haase et al., lacks directly teaching "acquiring 
signals from non-proton nuclei" (i.e. claim 6) or "from hyperpolarized non-proton nuclei" 
(i.e. claim 7), in the segmented combinational k-space acquisition sequences such as 
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3a, 3b, 1a, 1b, 1c, 1d; etc. .... because Haase et al., is most concerned with performing 
MRI on and acquiring MRI signals from conventional hydrogen protons within the 
tissues of a subject . However Salerno et al., US patent application publication 
2004/0260173 A1 teaches MRI imaging of hyperpolarized noble gases, [See Salerno et 
al., abstract, paragraph [0004] where MRI signals from hyperpolarized helium-3 or 
xenon-129 signals are acquired. Additionally, the examiner notes that like Haase et al., 
the frequency of the Salerno et al, acquisition as shown in figure 1 , changes so that 
the low initial frequency is used to sample the center of k-space, (i.e. see the oscillation 
from 0 to -50 cycles to +50 cycles in the first 1600 microseconds of figure 1), and then 
the dramatic change in frequency from -110 cycles through 100 cycles from the 1600 
through 3300 microsecond time frame which samples the edges of k-space. 
Additionally, Figure 1 of Salerno et al., shows the combination of both of these 
frequencies, combined in a single spiral acquisition sequence because the 
measurement of cycles/microseconds is a measurement of the k-space sampling 
frequency. Therefore it would have been obvious to one of ordinary skill in the art at the 
time that the invention was made to modify the MRI proton methodology teachings of 
Haase et al., with the hyperpolarized helium-3 or xenon-129 signal acquisitions of 
Salerno et al., because it is well known in the MRI art to image any of a variety of 
substances which have a single valent proton or single valent electron, because it is 
these molecules or substances such as fluorine, phosphorus, carbon 13, helium-3, 
xenon-129 etc. ... which are capable of exhibiting the phenomenon or magnetic 
resonance. 

39. The most common MRI signal, as is well known in the prior art of record, comes 
from hydrogen and hydrogen containing molecular substances such as fat, water, or 
organic tissues, however one of ordinary skill in the art at the time that the invention was 
made, would have already been aware of the fact that electron spins and other non- 
hydrogen substances are also capable of exhibiting magnetic resonance. Additionally, it 
would have been readily obvious to one of ordinary skill in the art at the time that the 
invention was made that when a specific situation or set of circumstances makes a 
resonance scan of a non-hydrogen substance desirable, such as hyperpolarized noble 
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gases that simply changing the main resonance frequency to the known resonance 
frequency of the desired hyperpolarized noble gas, enables the acquisition of resonance 
signals from the hyperpolarized noble gas. Therefore, when it is desirable to image 
"non-proton nuclei" as in (i.e. claim 6) or "hyperpolarized non-proton nuclei" as in (i.e. 
claim 7), it would have been readily obvious to one of ordinary skill in the art to adapt 
the known Haase etal., method which like Salerno etal., uses a combined 
combination of two frequencies / or two sequences with each one at a respective 
frequency; in order to segment k-space into portions where the center of k-space is 
sampled at one frequency and the edges of k-space are sampled at a different 
frequency; by altering the resonant frequency to the resonance frequency of the desired 
"non-proton nuclei" (i.e. claim 6) or to the resonance frequency of the desired 
"hyperpolarized non-proton nuclei" (i.e. claim 7) in order to use the Haase et al., MRI 
method to perform MRI with non-proton nuclei, or hyperpolarized gas. The same 
reasons for rejection, which apply to claim 1 also apply to claims 6, 7 and need not be 
reiterated. 

40. Claims 6, 7 are rejected under 35 U.S.C. 103(a) as being obvious over 
Moriguchi et al., US patent 7,042,215 B2 issued May 9 th 2006 filed April 24 th 2004, 
with an effective US priority date from provisional application 60/465,551 of April 25 th 
2003 in view of Salerno et al., US patent application publication 2004/0260173 A1 
published December 23, 2004, with an effective US priority date of April 13 th 2001. 

41 . With respect to Claims 6, and 7 Moriguchi et al., lacks directly teaching 
"acquiring signals from non-proton nuclei" (i.e. claim 6) or "from hyperpolarized non- 
proton nuclei" (i.e. claim 7), in the segmented variable density spiral k-space acquisition 
of figures 5a, 5b because Moriguchi et al., is most concerned with performing MRI on 
and acquiring MRI signals from conventional hydrogen protons within the water and fat 
tissues of a subject . However Salerno et al., US patent application publication 
2004/0260173 A1 teaches a variable density spiral MRI imaging of hyperpolarized 
noble gases, [See Salerno et al., abstract, paragraph [0004] and figure 1 where MRI 
signals from hyperpolarized helium-3 or xenon-129 signals are acquired. Additionally, 
the examiner notes that like Moriguchi et al., the frequency of the Salerno et al., 
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acquisition as shown in figure 1 , changes so that a first frequency is used to sample the 
center of k-space, and then a different frequency rate samples the edges of k-space. 
Additionally, Figure 1 of Salerno et al., shows the combination of both of these 
frequencies, combined in a single spiral acquisition sequence because the 
measurement of cycles/microseconds is a measurement of the k-space sampling 
frequency. Therefore it would have been obvious to one of ordinary skill in the art at the 
time that the invention was made to modify the spiral variable density MRI proton 
methodology teachings of Moriguchi et al., with the hyperpolarized helium-3 or xenon- 
129 signal acquisitions of Salerno et al., because it is well known in the MRI art to 
image any of a variety of substances which have a single valent proton or single valent 
electron, because it is these molecules or substances such as fluorine, phosphorus, 
carbon 13, helium-3, xenon-129 etc. ... which are capable of exhibiting the 
phenomenon or magnetic resonance. 

42. The most common MRI signal, as is well known in the prior art of record, comes 
from hydrogen and hydrogen containing molecular substances such as fat, water, or 
organic tissues, however one of ordinary skill in the art at the time that the invention was 
made, would have already been aware of the fact that electron spins and other non- 
hydrogen substances are also capable of exhibiting magnetic resonance. Additionally, it 
would have been readily obvious to one of ordinary skill in the art at the time that the 
invention was made that when a specific situation or set of circumstances makes a 
resonance scan of a non-hydrogen substance desirable, such as hyperpolarized noble 
gases that simply changing the main resonance frequency to the known resonance 
frequency of the desired hyperpolarized noble gas, enables the acquisition of resonance 
signals from the hyperpolarized noble gas. Therefore, when it is desirable to image 
"non-proton nuclei" as in (i.e. claim 6) or "hyperpolarized non-proton nuclei" as in (i.e. 
claim 7), it would have been readily obvious to one of ordinary skill in the art to adapt 
the known Moriguchi et al., method which like Salerno et al., uses a combined 
combination of two frequencies / or two sequences with each one at a respective 
frequency; in order to segment k-space into portions where the center of k-space is 
sampled at one frequency and the edges of k-space are sampled at a different 
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frequency; by altering the resonant frequency to the resonance frequency of the desired 
"non-proton nuclei" (i.e. claim 6) or to the resonance frequency of the desired 
"hyperpolarized non-proton nuclei" (i.e. claim 7) in order to use the Moriguchi et al., 
MRI method to perform MRI with non-proton nuclei, or hyperpolarized gas. The same 
reasons for rejection, which apply to claim 1 also apply to claims 6, 7 and need not be 
reiterated. 

43. Claims 6, 7 are rejected under 35 U.S.C. 103(a) as being obvious over Dale et 
al., US patent 7,078,899 B2 issued July 18 th 2006 filed May 17 th 2004, with an effective 
US priority date from provisional application 60/471,290 of May15 th 2003; in view of 
Salerno et al., US patent application publication 2004/0260173 A1 published 
December 23, 2004, with an effective US priority date of April 13 th 2001. 

44. With respect to Claims 6, and 7 Dale et al., lacks directly teaching "acquiring 
signals from non-proton nuclei" (i.e. claim 6) or "from hyperpolarized non-proton nuclei" 
(i.e. claim 7), in the segmented variable density spiral k-space acquisition of figures 5a, 
5b because Dale et al., is most concerned with performing MRI on and acquiring MRI 
signals from conventional hydrogen protons within the tissues of a subject. However 
Salerno et al., US patent application publication 2004/0260173 A1 teaches a variable 
density spiral MRI imaging of hyperpolarized noble gases, [See Salerno et al., abstract, 
paragraph [0004] and figure 1 where MRI signals from hyperpolarized heIium-3 or 
xenon-129 signals are acquired. Additionally, the examiner notes that like Dale et al., 
(i.e. see Dale et al., figures 14, 15a, 15b, 15c), the frequency of the Salerno et al., 
acquisition as shown in figure 1 , changes so that a first frequency is used to sample the 
center of k-space, and then a different frequency rate samples the edges of k-space. 
Additionally, Figure 1 of Salerno et al., shows the combination of both of these 
frequencies, combined in a single spiral acquisition sequence because the 
measurement of cycles/microseconds is a measurement of the k-space sampling 
frequency. Therefore it would have been obvious to one of ordinary skill in the art at the 
time that the invention was made to modify the spiral variable density MRI proton 
methodology teachings of Dale et al., with the hyperpolarized helium-3 or xenon-129 
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signal acquisitions of Salerno et al., because it is well known in the MRI art to image 
any of a variety of substances which have a single valent proton or single valent 
electron, because it is these molecules or substances such as fluorine, phosphorus, 
carbon 13, helium-3, xenon-129 etc. ... which are capable of exhibiting the 
phenomenon or magnetic resonance. 

45. The most common MRI signal, as is well known in the prior art of record, comes 
from hydrogen and hydrogen containing molecular substances such as fat, water, or 
organic tissues, however one of ordinary skill in the art at the time that the invention was 
made, would have already been aware of the fact that electron spins and other non- 
hydrogen substances are also capable of exhibiting magnetic resonance. Additionally, it 
would have been readily obvious to one of ordinary skill in the art at the time that the 
invention was made that when a specific situation or set of circumstances makes a 
resonance scan of a non-hydrogen substance desirable, such as hyperpolarized noble 
gases that simply changing the main resonance frequency to the known resonance 
frequency of the desired hyperpolarized noble gas, enables the acquisition of resonance 
signals from the hyperpolarized noble gas. Therefore, when it is desirable to image 
"non-proton nuclei" as in (i.e. claim 6) or "hyperpolarized non-proton nuclei" as in (i.e. 
claim 7), it would have been readily obvious to one of ordinary skill in the art to adapt 
the known Dale et al., method which like Salerno et al., uses a combined combination 
of two frequencies / two sequences with each one at a respective frequency; in order to 
segment k-space into portions where the center of k-space is sampled at one frequency 
and the edges of k-space are sampled at a different frequency; by altering the resonant 
frequency to the resonance frequency of the desired "non-proton nuclei" (i.e. claim 6) or 
to the resonance frequency of the desired "hyperpolarized non-proton nuclei" (i.e. 
claim 7) in order to use the Dale et al., MRI method to perform MRI with non-proton 
nuclei, or hyperpolarized gas. The same reasons for rejection, which apply to claim 1 
also apply to claims 6, 7 and need not be reiterated. 

Prior Art made of Record 

46. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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A) Duerk et al., US patent application publication 2005/001 771 7 A1 published Jan. 
27 th 2005, filed march 22 nd 2004, with an effective US priority date from 60/456,333 of 
March 20 th 2003. 

B) Duerk et al., US patent 6,995,560 B2 issued February 7 th 2006 which 
corresponds to Duerk et al., US patent application publication 2005/0017717 A1 
published Jan. 27 th 2005, that was also filed March 22 nd 2004, with an effective US 
priority date from 60/456,333 of March 20 th 2003. 

C) Moriguchi et al., US patent application publication 2005/00331 53 A1 published 
Feb. 10 th 2005, filed April 26 th 2004, with an effective US priority date from 60/465,551 
of April 25 th 2003. 

D) Mugler III et al., US patent application publication 2005/01741 14 A1 published 
Aug. 1 1 th 2005, with an effective US priority date from 60/380,760 of May 15 th 2002. 

E) Mugler III et al., US patent 7,034,533 B2 issued April 25 th 2006 which 
corresponds to Mugler III et al., US patent application publication 2005/01741 14 A1 
published Aug. 1 1 th 2005, with an effective US priority date from 60/380,760 of May 15 th 
2002. 

F) Lai US patent 6,225,804 B1 issued May 1 st 2001 . 

G) Rzedzlan US patent 4,767,991 issued August 30 th 1 988. 

H) Van Den Brink US patent Application Publication 2005/0279282 A1 published 
December 14 th 2006, filed October 1 st 2004 with a EP priority date of Oct. 13 th 2003. 
The examiner notes that this is the publication of applicant's instant application, which is 
noted for purposes of a complete record only. It is not applicable as prior art. 

I) Meyer etal., US patent 5,485,086 issued January 16 th 1996. 
J) Meyer et al., US patent 5,539,31 3 issued July 23 rd 1 996. 

K) Schomberg US patent 5,604,434 issued Feb. 18 th 1997. 
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Conclusion 



47. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tiffany Fetzner whose telephone number is: (571) 272- 
2241. The examiner can normally be reached on Monday-Thursday from 7:00am to 
4:30pm., and on alternate Friday's from 7:00am to 3:30pm. 

48. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego Gutierrez, can be reached at (571) 272-2245. The only official fax 
phone number for the organization where this application or proceeding is assigned is 
(571) 273-8300. 

49. Information regarding the status of an application may be obtained from the 
Patent Application information Retrieval (PAIR) system Status information for published 
applications may be obtained from either Private PMR or Public PMR. Status 
information for unpublished applications is available through Private PMR only. For 
more information about the PMR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PMR system contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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